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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Specification 

2. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-3, 12 and 13 rejected under 35 U.S.C. 102(b) as being anticipated by 
U.S. Patent 5,822,451 (Spaulding et al., hereinafter Spaulding). 

Regarding claims 1-3, Spaulding discloses an apparatus for halftoning a color 
image comprising: an address generator that receives a pixel in an image intended for 
halftoning and generates an address corresponding to a position of the pixel in a mask 
memory storing mask threshold values for one color channel (column 4, lines 7-16); a 
mask generator that receives a respective stored mask threshold value corresponding 
to the address from the mask memory and generates a respective mask threshold value 
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for each of a plurality of color channels (column 4, lines 16-22); and a comparison unit 
that sequentially receives the respective mask threshold value generated for each of the 
plurality of color channels and a pixel value in the image intended for halftoning, 
compares both values with each other, and outputs a bilevel value according to a 
predetermined rule (column 4, lines 22-30). The address generator comprises: a pixel 
position information storage unit that receives the pixel in the image intended for 
halftoning and stores the position of the pixel (multi-channel input color images 40A, 
40B, 40C generate image column and row addresses x and y); a mask memory that 
stores mask threshold values for each color channel generated according to a 
predetermined algorithm (optimized dither matrices 44A, 44B, 44C); and a mask 
address generator that sequentially receives information on the pixel position from the 
pixel position information storage unit and generates the address corresponding to the 
position in the mask memory, the pixel position information storage unit comprising an 
X-direction counter that counts X-coordinates of pixels, and a Y-direction counter that 
counts Y-coordinates of pixels (modulo operators 42A, 42B, 42C convert column and 
row addresses from multi-channel input images to dither matrix column and row 
addresses Xd and y d ). 

Regarding claims 12 and 13, Spaulding discloses a method for halftoning a color 
image comprising the steps of: (a) receiving a pixel in an image intended for halftoning 
and generating as address corresponding to a position of the pixel in a mask memory 
storing mask threshold values for one color channel (column 4, lines 7-16); (b) receiving 
a respective stored mask threshold value corresponding to the address from the mask 
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memory and generating a respective mask threshold value for each of a plurality of 
color channels (column 4, lines 16-22); and (c) sequentially receiving the respective 
mask threshold value generated for each of the plurality of color channels and a pixel 
value in the image intended for halftoning, comparing both values with each other, and 
outputting a bilevel value according to a predetermined rule (column 4, lines 22-30). 
The step (a) comprises the steps of: (a1 ) storing in advance the respective stored mask 
threshold value for one color channel generated according to a predetermined algorithm 
(optimized dither matrices 44A, 44B, 44C); (a2) receiving the pixel in the image 
intended for halftoning and storing the position of the pixel (multi-channel input color 
images 40A, 40B, 40C generate image column and row addresses x and y); and (a3) 
sequentially receiving information on the pixel position stored in the step (a2) and 
generating the address of the respective stored mask threshold value in the mask 
memory corresponding to the position (modulo operators 42A, 42B, 42C convert column 
and row addresses from multi-channel input images to dither matrix column and row 
addresses x<j and yd). 

5. Claims 9-11, 19-21 and 23 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U.S. Patent 5,768,41 1 (Shu et al., hereinafter Shu). 

Regarding claims 9-1 1 , Shu discloses an apparatus for generating a mask during 
halftoning comprising: a mask information input unit that receives mask information for 
one color channel generated by a predetermined algorithm (reference dither matrix 
(cyan) shown in Fig. 3A); an offset calculator that calculates a predetermined offset 
(fractions of pixel component value range determined (column 5, lines 33-47)); and a 
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mask calculator that calculates masks for a plurality of channels using information on 
the predetermined offset calculated by the offset calculator (magenta and yellow 
matrices generated by adding fractions of pixel component range to corresponding 
values of cyan matrix (column 5, lines 33-47)). The offset calculator calculates the 
predetermined offset by dividing a largest pixel value in an image intended for halftoning 
by a number of colors used for halftoning (magenta and yellow matrices generated by 
adding one-third and two thirds of the pixel component value range to corresponding 
elements of the cyan matrix (column 5, lines 41-47)). In order to generate the masks for 
the plurality of channels, the mask calculator receives a mask threshold value from the 
mask information input unit, adds the predetermined offset calculated by the offset 
calculator to the mask threshold value, and if a result value is greater than a largest 
pixel value, calculates a respective mask threshold value by subtracting the largest pixel 
value from the resulting value (noting Fig. 6, when the yellow threshold or the magenta 
threshold reaches a value corresponding to the pixel component value range, the 
threshold returns to zero). 

Regarding claims 19-21 and 23, Shu discloses a method for generating mask 
during halftoning, and a computer-readable recording medium that records a program 
for executing a color image halftoning method on a computer (column 3, line 59 - 
column 4, line 2), the method comprising the steps of: (a) receiving mask information for 
one color channel generated by a predetermined algorithm (reference dither matrix 
(cyan) shown in Fig. 3A); (b) calculating a predetermined offset (fractions of pixel 
component value range determined (column 5, lines 33-47)); and (c) calculating masks 
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for a plurality of channels using information on the predetermined offset calculated in 
the step (b) (magenta and yellow matrices generated by adding fractions of pixel 
component range to corresponding values of cyan matrix (column 5, lines 33-47)). In 
the step (b), the predetermined offset is calculated by dividing a largest pixel value in an 
image intended for halftoning by a number of colors used for the halftoning process 
(magenta and yellow matrices generated by adding one-third and two thirds of the pixel 
component value range to corresponding elements of the cyan matrix (column 5, lines 
41-47)). In the step (c), masks are generated for the plurality of channels by receiving 
threshold values stored in a mask memory, adding the predetermined offset to each 
threshold value, and if a resulting value is greater than a largest pixel value, calculating 
a respective threshold value after subtracting the largest pixel value from the resulting 
value (noting Fig. 6, when the yellow threshold or the magenta threshold reaches a 
value corresponding to the pixel component value range, the threshold returns to zero). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Spaulding. 

Claim 22 recites the limitations of above-rejected claim 12, recorded on a 
computer-readable recording medium. While a computer-readable recording medium is 
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not expressly disclosed in Spaulding, it is well known in the art to provide either an 
internal ROM or an external storage device, such as a CD-ROM, for providing 
instructions to a CPU, and such means are necessary for enabling the CPU to perform 
image processing. It would have been obvious for one of ordinary skill in the art to 
provide a storage device for storing program instructions in Spaulding, thereby enabling 
the CPU to perform the halftoning operation. 

8. Claims 4, 5, 14 and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Spaulding as applied to claims 2 and 12 above, and further in view of 
U.S. Patent 6,154,195 (Young et al., hereinafter Young). 

Regarding claims 4, 5, 14 and 15, Spaulding does not expressly disclose the use 
of an 8x8 Bayer Dither Table. Young discloses a method for performing dithering, using 
an arrangement similar to that of Spaulding (Fig. 5), and employing a Bayer dither 
matrix for halftoning image data (column 7, lines 53-67). It would have been obvious for 
one of ordinary skill in the art to modify the teaching of Spaulding by using a Bayer 
dither matrix, as disclosed in Young, so as to reduce banding artifacts to get smoother 
transitions between color gradients (column 7, lines 53-57). Young shows a 4x4 matrix 
(Fig. 4), but one of ordinary skill in the art would have recognized the size of the dither 
matrix used for halftoning image as a matter of design choice. 

9. Claims 6-8 and 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Spaulding as applied to claims 1 and 12 above, and further in view of Shu. 

Claims 6-8 and 16-18 recite the limitations of above-rejected claims 9-11 and 19- 
21 . These limitations, while not disclosed in Spaulding, is taught by Shu, as set forth 
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above. Applying the dithering method of Shu to the teaching of Spaulding assures that 
dots of the different colors do not coincide with each other in light-colored regions, 
thereby providing a smoother appearance (Shu: column 4, line 60 - column 5, line 2; 
column 5, lines 33-47), and thus one of ordinary skill in the art would have been 
motivated to combine the teachings of Spaulding and Shu, by providing dither matrices 
such as taught by Shu in the teaching of Spaulding. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas D. Lee whose telephone number is (571) 272- 
7436. The examiner can normally be reached on Monday-Friday, 7:30-5:00, alternate 
Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward L. Coles can be reached on (571 ) 272-7402. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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